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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

"Express Mail" Mailing Label Number: EV 021 936 786 US 
Date of Deposit January 22. 2002 (Tuesday - after holiday) 

I hereby certify that this paper and/or fee is being deposited with the United States Postal 
Seryice "Express Mail Post Office to Addressee" serylce under 37 CFR 1 .1 0 on the date indicated above 
and is addressed to the Commissioner of Patents and Trademarks, Washington, D.C. 202*1. 



Rosalie A. Centeno, Secretary 



Secretary 

In the Application of Ulrich Speh 

Ser.No.: Not Yet Known (Based on PCT/EPOO/06716 filed July 14. 2000 and German 

priority document 199 34 300.4 filed July 21, 1999) 

For: APPARATUS FOR TREATING SUBSTRATES 

Filed on: January 22, 2002 

Assistant Commissioner for Patents 
Washington, DC 20231 

PRELIMINARY AMENDMENT ACCOMPANYING PCT NATIONAL STAGE APPLICATION 

Sir: 

Prior to examination, please amend the above-identified application as follows. 
IN THE SPECIFICATION: 

On page 1, immediately after the title, please insert the following heading: 
--Background of the Invention-. 

On page 2, between lines 5 and 6. please insert the following heading: 
-Summary of the Invention-. 

On page 6, between lines 3 and 4, please insert the following heading: 
—Brief Description of the Drawings--; 
On page 6, line 1 1 . please insert the following heading: 
-Description of Preferred Embodiments-. 

On page 9, line 8, please replace "drying chamber 33 " with -"drying chamber 32"-. 
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On page 10, line 4, please replace "drip catcher 37" with -"drip catcher 36"-. 
On page 14, after line 2, please insert the following paragraphs: 

-The specification incorporates by reference the disclosure of German priority document 
199 34 300.4 filed 21 July 1999 and International priority document PCT/EPOO/06716 of July 14, 
2000. 

The present invention is, of course, in no way restricted to the specific disclosure of the 
specification and drawings, but also encompasses any modifications within the scope of the 
appended claims.— 
IN THE CLAIMS: 

Please cancel claims 1-16, and replace them with the attached claims 17-29. 
IN THE DRAWINGS: 

Please replace Fig. 2 with the attached Fig. 2. 
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REMARKS 

Claims 17-29 are pending in the application. 

Appropriate headings have been added to the specification, and claims from the literal 
translation have been replaced by claims drafted in conformity with U.S. Patent practice. 

The application in its amended state is believed to be in condition for allowance. However, 
should the Examiner have any comments or suggestions, or wish to discuss the merits of the 
application, the undersigned would very much welcome a telephone call in order to expedite 
placement of the application into condition for allowance. 



Respectfully submitted, 

Robert W. Becker, Reg. No. 26,255 
for Applicant(s) 

ROBERT W. BECKER & ASSOCIATES 
707 Highway 66 East, Suite B 
Tijeras, New Mexico 87059 

Telephone: (505) 286-351 1 
Facsimile: (505) 286-3524 
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17. An apparatus for treating substrates, comprising: 

at least one essentially closed process container, which is 
disposed is a gas atmosphere, contains a treatment fluid and has at 
least two continuously open openings for a linear guidance of 
substrates through said at least one process container; 

an essentially closed overflow container that is mounted on said 
at least one process container and has an overflow means disposed 
above said openings of said at least one process container; 

an inlet means for treatment fluid, wherein said inlet means is 
disposed below said openings of said at least one process container; 
and 

a device for generating an underpressure in said at least one 
process container. 

18. An apparatus according to claim 17, wherein a height of 
said overflow means is adjustable. 

19. An apparatus according to claim 17, wherein an 
essentially horizontally disposed diffuser plate is provided in said at 
least one process container. 

20. An apparatus according to claim 17. wherein a collecting 
trough is mounted on an outer periphery of said at least one process 
container below at least one of said openings thereof. 

21. An apparatus according to claim 20, wherein a drip 
catcher is disposed in said collecting trough. 

Replacement Claims for Prel Amd -Ulrich Speh et a! - Steag - AZ.3049 
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22. An apparatus according to claim 17, wherein at least one 
ultrasonic unit is provided within said at least one process container. 

23. An apparatus according to claim 22, wherein said at least 
one ultrasonic unit extends over the entire width of said at least one 
process container. 

24. An apparatus according to claim 22, wherein said at least 
one ultrasonic unit s beveled on a rear side thereof in order to provide 
an aerodynamic shape. 

25. An apparatus according to claim 22, wherein at least two 
ultrasonic units are provided that face one another, and wherein at 
least one respective ultrasonic unit is disposed above and below a 
level of said openings respectively so that a substrate is movable 
between said ultrasonic units. 

26. An apparatus according to claim 17, wherein a drying 
chamber is provided that surrounds an outlet opening of said at least 
one process container, and wherein said drying chamber is provided 
with a device for introducing a fluid that reduces a surface tension of 
said treatment fluid. 

27. An apparatus according to claim 17, wherein a plurality of 
process containers are disposed one after another. 

28. An apparatus according to claim 27, wherein means are 
provided for introducing different treatment fluids into said process 
containers. 

Replacement Claims for Prel Amd -Ulrich Speh et al - Steag - AZ.3049 
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29. An apparatus according to claim 27, wlierein a respective 
wetting unit is disposed between each two process containers. 
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17. An apparatus for treating substrates, comprising: 
at least one essentially closed process container^, which is 
disposed is a gas atmosphere, contains a treatment fluid(5p and has at 
least two continuously open openings^S^^for a linear guidance of 
5 substrate trough said at least one process container; 

an essentially closed overflow container^^^that is mounted on 
said at least one process containe^^^and has an overflow means 
disposed above said openings ^S^^^of said at least one process 
container; 

10 an inlet means(^^for treatment fluid wherein said inlet 

means is disposed below said openings ^^^^s>f said at least one 
process container^ and 

a device^^for generating an underpressure in said at least one 
process container. 

15 18. An apparatus according to claim 17, wherein a height of 

said overflow means^^^s adjustable. 

19. An apparatus according to claim 17, wherein an 

essentially horizontally disposed diffuser plate@ is provided in said at 

least one process container^. 
20 20. An apparatus according to claim 17, wherein a collecting 

trough (sp) is mounted on an outer periphery of said at least one 

process container^below at least one of said openings^J^thereof. 
21. An apparatus according to claim 20, wherein a drip 

catcher^)is disposed in said collecting trough. 
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22. An apparatus according to claim 17, wherein at least one 
ultrasonic unit is provided within said at least one process 
container^. 

23. An apparatus according to claim 22, wherein said at least 
one ultrasonic unit^^^extends over the entire width of said at least 
one process containerj^ 

24. An apparatus according to claim 22, wherein said at least 
one ultrasonic unit^^^is beveled on a rear side thereof in order to 
provide an aerodynamic shape. 

25. An apparatus according to claim 22, wherein at least two 
ultrasonic units(S^^ are provided that face one another, and wherein 
at least one respective ultrasonic unit is disposed above and below a 
level of said openings respectively so that a substrateG) is movable 
between said ultrasonic units. 

26. An apparatus according to claim 17, wherein a drying 
chamber^l^is provided that surrounds an outlet opening^^of said at 
least one process container^ and wherein said drying chamber is 
provided with a device^^S^ for introducing a fluid that reduces a 
surface tension of said treatment fluid 

27. An apparatus according to claim 17, wherein a plurality of 
process container^^^are disposed one after another. 

28. An apparatus according to claim 27, wherein means are 
provided for introducing different treatment fluids^^into said process 
containers 
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29. An apparatus according to claim 27, wherein a respective 
wetting uni^^s disposed between each two process container^) 
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TUS FOR TREA TI NG SUBSTRATES, 



The present invention relates to an apparatus for treating 
substrates, and includes at least one process container that is 
disposed in a gas atmosphere, contains a treatment fluid, and has at 
least two continuously open openings that are disposed below a 
treatment fluid surface and are provided for the linear guidance of the 
substrates through the container. 

Such an apparatus, which is known, for example, from EP~A-0 
817 246, is a static system with which the treatment fluid stands in the 
process container without moving. The result of this is that a process 
taking place in the container is adversely affected by contamination of 
the treatment fluid, especially in the region of the linear guidance of the 
substrates through the container. Thus, it is not possible to have a 
good and homogeneous treatment of the substrates. 

Furthermore known from JP-A-5-291 223 is an apparatus for the 
treatment of substrates according to which a process container that 
can be filled with treatment fluid from above is provided with two lateral 
openings. The openings can be respectively closed off by closure 
elements in order during the treatment to prevent an escape of 
treatment fluid. Provided on the base of the process container is an 
outlet for the treatment fluid. 
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Proceeding from the above mentioned state of the art it is 
therefore an object of the present invention to provide an apparatus of 
the aforementioned general type that in a simple and economical 
manner enables a more homogeneous and improved treatment of 
substrates. 

Pursuant to the present invention, the object is realized, for an 
apparatus for treating substrates having at least one process container 
that is disposed in a gas atmosphere, contains a treatment fluid and 
has at least two openings disposed below a treatment fluid surface for 
the linear guidance of the substrates therethrough, by an overflow 
means for the treatment fluid. The overflow means for the treatment 
fluid enables a continuous conveyance of treatment fluid through the 
process container. This prevents increased concentrations of 
contamination in certain regions of the process container, especially in 
the region of the linear guidance of the substrates, or changes in 
concentration of the cleaning media (consumption during the cleaning) 
are again compensated for. This ensures an improved and more 
homogeneous treatment of the substrates. Furthermore, by providing 
an overflow means, an essentially uniform treatment fluid level is 
ensured during the treatment in a simple and economical manner, and 
thus a more uniform pressure of the treatment fluid is ensured at the 
openings. Despite a flow of the treatment fluid, a uniform pressure can 

2 

Literal Translation of PCT/EPOO/06716 filed 14 July 2000 - Ulrich Speh et a! -Steag - AZ.3049 



"!i ii "i; :t '"'Si^ '^^ ""S - iri '% o?;- 



in a simple manner prevent the treatment fluid from flowing out of the 
process container. 

Pursuant to one particularly preferred embodiment of the 
invention, the height of the overflow means can be adjusted in order to 
5 vary the treatment fluid level within the process container. This is 

particularly advantageous if within the process container treatments are 
carried out with different treatment fluids that have different densities, 
and, at the same fluid level, different pressure conditions would result 
at the openings that are disposed below the treatment fluid surface. 
10 These pressure conditions can be set via the height-adjustable 

overflow means in order to prevent the treatment fluid from flowing out 
of the openings. 

A closed overflow container is preferably provided in order to 
enable a vacuum to be applied in an air space that is formed above the 

15 treatment fluid surface. By means of the vacuum an underpressure 

can be generated at the openings that are disposed below the 
treatment fluid surface in order to prevent the treatment fluid from 
flowing out Especially in combination with the height-adjustable 
overflow edge, a simple control of the pressure conditions at the 

20 openings can be achieved. In the air space that is located above the 

treatment fluid a uniform vacuum is preferably provided. The pressure 
changes that result, for example, due to different treatment fluids (due 

3 
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to different densities) at the openings are preferably regulated by the 
height-adjustable overflow edge. To enable a good and uniform 
vacuum, the process container and the overflow container are closed 
off. 

For a uniform and homogeneous flow within the process 
container, the treatment fluid can preferably be introduced into the 
process container via an essentially horizontally disposed diffuser 
plate. Pursuant to a further embodiment of the invention, a collecting 
trough is mounted on the outer periphery of the process container 
below at least one of the openings in order to prevent any treatment 
fluid that might escape from the process container from contaminating 
the area around the process container. 

Pursuant to one preferred embodiment of the invention, at least 
one ultrasonic unit is provided within the process container in order by 
causing ultra-sound waves to act on the substrates to promote the 
treatment thereof, and in particular cleaning processes. In this 
connection the ultrasonic unit preferably extends over the entire width 
of the process container, and in particular perpendicular to the direction 
of movement of the substrates, and is also pivotable in order to provide 
a uniform impingement of ultra-sound waves over the entire surface of 
the substrates. To enable a uniform and homogeneous flow of the 
treatment fluid within the process container, the ultrasonic unit 

4 
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preferably has an aerodynamic shape, i.e. it has little resistance to flow 
in the direction of flow. For a good and uniform treatment of both 
surfaces of the substrate, it is preferably movable between at least two 
ultrasonic units. 

5 Pursuant to a further embodiment of the invention, a drying 

chamber is provided that surrounds an outlet opening of the process 
container and that has a device for the introduction of a fluid that 
reduces the surface tension of the treatment fluid. By providing the 
drying chamber at the outlet opening, the previously treated substrates 

10 can be dried via the Marangoni effect immediately upon removal from 

the process container. The chamber preferably forms an essentially 
closed system, as a result of which a uniform N2/IPA atmosphere is 
ensured at the wafer exit. 

Pursuant to a further, preferred embodiment of the invention, a 

15 plurality of process containers are disposed one after another. These 

containers make it possible for the substrates, without a necessary 
alteration of their orientation, to pass through a plurality of possibly 
different process steps. In this connection, the process containers 
preferably contain different treatment fluids in order to provide different 

20 process steps. A wetting unit is preferably provided between the 

process containers to prevent the substrates from drying out between 
the successive process steps, which could adversely affect successive 

5 
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process steps. The wetting unit is preferably designed in such a way 
that the substrates are initially rinsed, thereby preventing treatment 
fluid from passing from one process container to the next. 

The invention will be explained in greater detail subsequently 
with the aid of preferred exemplary embodiments and with reference to 
the figures. The drawings show: 

Fig. 1 a schematic cross-sectional view of one inventive 

treatment apparatus; 

Fig. 2 an enlarged detailed view of a collecting trough of 

the treatment apparatus with a drip catcher. 

Figure 1 shows a treatment apparatus 1 for a semiconductor 
wafer 3, with a wetting unit 4, a wafer transport unit 6, a process 
container 8 and a wafer transport unit 10. Pursuant to the figure, 
during a treatment of the substrate 3 it is moved from the left by the 
wafer transport unit 6 past the wetting unit 4 and is subsequently 
introduced into the process container 8, and is partially pushed 
therethrough. On the other side, the wafer 3 is received by the wafer 
transport unit 10 and is withdrawn from the process container 8. 
Details of the transport device are described in the patent application 
filed by the same applicant on the same day and having the title 
"Method and Apparatus for Transporting a Semiconductor Wafer 
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through a Treatment Container"; to avoid repetition, such application is 
to this extent made the subject matter of the present invention. 

The wetting unit 4 has a plurality of nozzles 1 1 , via which a fluid, 
for example Dl water, is sprayed onto at least one surface of the wafer 
5 3 in order to moisten it, or in the event that it is already moist to keep it 

moist. Although not illustrated in the figure, the nozzles 11 can be 
directed counter to the direction of movement of the wafer 3 in order to 
achieve a rinsing of at least one surface of the wafer 3. In addition to 
the illustrated wetting unit 4, below which the wafer 3 is moved through, 

10 it is also possible to provide a second wetting unit that is disposed 

across from the wetting unit 4, so that the wafer 3 is moved through 
both wetting units and is thus moistened from both sides. 

The process container 8 is formed by an essentially closed 
container body 14, which is provided with an introduction opening 15, 

15 and an outlet opening 16 as well as an overflow opening 17. The 

introduction opening 15 and the outlet opening 16 are disposed on a 
plane on oppositely disposed side walls of the container body 14, 
Further side walls of the container body 14, which are not provided with 
the openings 15,16, are provided with guide bars or rails 18 for guiding 

20 the wafers 3 within the process container 8. 

The openings 15.16 are disposed beneath the overflow opening 
17 and are thus disposed beneath a treatment fluid surface of a 
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treatment fluid 20 that is located in the process container 8. The 
openings 15,16 can have a special shape, as described, for example, 
in EP-A-0 817 246, in order to prevent an escape of the treatment fluid 
20 that is in the process container 8. To this extent, to avoid repetition, 
EP-A-0 817 246 is made the subject matter of the present invention. 

In the vicinity of the base of the process container 8, there is 
provided an essentially horizontally extending diffuser plate 22, via 
which the treatment fluid 20 is introduced from below into the process 
container 8. By means of the diffuser plate 22, a uniform upwardly 
directed flow of the treatment fluid 20 within the process container 8 is 
produced. Provided within the process container are two ultrasonic or 
megasonic units 24,25 that extend over the entire width (pursuant to 
the figure perpendicular to the plane of the drawing). The ultrasonic 
units 24,26 face one another and with regard to their level are disposed 
below and above the openings 15,16 respectively, so that as the 
wafers 3 move through the process container they are moved through 
the ultrasonic units 24,26, Those sides of the ultrasonic units 24,26 
that face away from one another are respectively beveled in order to 
have as little adverse effect as possible upon the fluid flow that is 
directed upwardly from below in the process container 8. 

Provided on the outer periphery of the container body 14, in the 
region of the introduction opening 15 and below the opening 15, is a 
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collecting trough 30 in order to catch any treatment fluid that escapes 
via the opening 15 and to convey it away in a suitable manner that is 
not illustrated in detail. 

The outlet opening 16 is surrounded by a drying chamber 32 
that is mounted on the outer periphery of the container body 14 and 
has an integrated collecting trough. The drying chamber 32 has an 
opening 33 through which the wafer 3 can be moved. Provided within 
the drying chamber 33 are nozzles 34,35 via which a fluid, which 
reduces the surface tension of the treatment fluid, can be introduced 
into the region of the outlet opening 16. A fluid that is suitable as a 
surface tension reducing fluid is, for example, I PA, a hot gas such as 
hot N2, etc. The fluid that reduces the surface tension of the treatment 
fluid is directed via the nozzles 34,35 in a precise manner upon a 
meniscus formed between the treatment fluid 20 and the wafer 3 in 
order at this location to achieve a good drying pursuant to the 
Marangoni principle. Alternatively, the meniscus could also be heated 
in some other way, for example with a laser, in order in this region to 
achieve a reduction of the surface tension. Figure 2 shows an 
enlarged detailed view of the drying chamber 32, whereby for the sake 
of simplifying illustration the nozzles 34,35 have been left out. As can 
be recognized from Figure 2, provided in a lower half of the drying 
chamber 32 is a needle-shaped element 36 that serves as a drip 
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catcher. At the rear edge of the wafer the drying process via the 
Marangoni effect during discharge from the chamber is critical, and it is 
possible for dense fluid to adhere to the wafer and to form a drop. This 
drop is, however, drawn off by the drip catcher 37, which is positioned 

5 at a slight distance, for example > 1 millimeter, from the wafer and at 

the center thereof. 

Provided in the upper wall of the container body 14 is a non- 
illustrated opening that is in communication with a vacuum device 37, 
so that an underpressure can be applied in an air space 40 that is 

10 formed above the treatment fluid 20 in order to prevent the treatment 

fluid from flowing out of the process container 8. Other means could 
also be provided on or in the process container 8 in order to prevent 
the treatment fluid form flowing out, such as described, for example, in 
EP-A-0 817 246, which in order to avoid repetition is to this extent 

15 made the subject matter of the present application. 

The overflow opening 17 is surrounded by an essentially closed 
overflow container 42 that Is secured in a sealed manner on the outer 
periphery of the container body 14. Provided within the overflow 
container 42, i.e. on an outer wall of the process container body 14, is 

20 a slide unit 44 that defines an overflow edge 45. The slide unit 44 can 

be displaced vertically by means of a non-illustrated device in order to 
set the height of the overflow edge 45 and hence to set the level of the 
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treatment fluid 20 in the process container 8. In this connection, the 
setting range is limited by the upper and lower edges of the overflow 
opening 17. 

Although only one process container 8 is illustrated in the figure, 
it is possible to dispose a plurality of process containers one after 
another, so that a wafer 3 can pass through a plurality of process 
containers during its linear path of movement. The respective process 
containers can be filled with different treatment fluids in order to carry 
out different treatment steps, such as, for example, etching, 
neutralization and cleaning, as well as drying. A wetting unit 4 is 
preferably provided between each two successive process containers 8 
in order to prevent treatment fluid from drying on between successive 
process steps. Furthermore, an initial preliminary cleaning of the 
substrates can be achieved by the wetting thereof so that a carrying of 
the treatment fluid from one process container to the next is prevented. 
Since the different treatment fluids generally have different densities, 
the level of the treatment fluid is respectively set by means of the slide 
unit 44 in such a way that the pressure of the treatment fluid at the 
respective introduction and outlet openings 15.16 does not cause the 
treatment fluid to flow out of the process container. In addition, by 
means of the vacuum device 37 an underpressure is generated in the 
air space located above the treatment fluid in order to further reduce 
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the treatment fluid pressure that exists at the openings 5,16. In this 
connection, all of the successively arranged process containers 8 are 
preferably connected to a single vacuum device, which produces a 
respectively uniform underpressure in the respective process 
5 containers or at the same height of the slide unit generates different 

underpressures. Pressure differences that result at the openings 15,16 
due to the different densities of the treatment fluids are compensated 
for by means of the slide unit 4 and hence by the level of the treatment 
fluid of the process containers, so that no treatment fluid escapes from 

10 the process containers 8 via the openings 15,16. 

During the treatment of the wafers 3, treatment fluid 20 is first 
introduced via the diffuser plate 22 into the process container 8 until 
this fluid flows over the overflow edge 45 of the slide unit 44 into the 
overflow container 42. Treatment fluid is continuously introduced into 

15 the process container 8 via the diffuser plate 22, so that a 

homogeneously upwardly directed flow results within the process 
container. Subsequently, by means of the introduction opening 15 a 
wafer 3 is pushed into the process container 8 and is pushed partially 
therethrough. In so doing, the front and back sides of the wafer 3 are 

20 acted upon by the ultrasonic units 24,26. The wafers 3 are guided 

within the process container 8 by the lateral guides 18. When a front 
end of the wafer 3 is guided through the process container 8, the 
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thereby resulting meniscus between the treatment fluid 20 and the 
wafer 3 is acted upon by a fluid that reduces the surface tension of the 
treatment fluid 20, as a result of which the wafer 3 is dried during the 
removal from the treatment fluid 20. The guiding end of the wafer 3 is 
taken up by the transport unit 10 and is pulled completely through the 
process container 8 and, as the case may be, is transported to a 
following process container 8. 

Although the invention has been described with the aid of one 
preferred embodiment, it should be noted that the invention is not 
limited to this embodiment. For example, the features of the drying 
chamber 32 are not necessary with process containers 8 that are 
followed by a further process container. Furthermore, the precise 
configuration of the ultrasonic unit is not mandatory, since depending 
upon the substrate that is to be treated, for example a single ultrasonic 
unit is sufficient for the treatment of a substrate surface. A diffuser 
plate 22 is also not absolutely necessary, and in place thereof, or in 
combination with the diffuser plate, a funnel-shaped base having an 
inlet opening could be provided. The vacuum device 37 is also not 
absolutely necessary, since the pressure that exists at the openings 
15,16 can also be regulated by other means, such as, for example, a 
capillary device. The pressure that is necessary in this connection is 
regulated by the movable slide unit 44. The respective features of the 
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treatment apparatus 1 can be used in combination with one another or 
respectively also individually, i.e. independently of one another. 
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Patent Claims 

1. Apparatus (1) for treating substrates (3) with at least one 
process container (8) that is disposed in a gas atmosphere, contains a 
treatment fluid (20) and has at least two constantly open openings 
(15,16) disposed below a treatment fluid surface for the linear guidance 
of the substrates (3) through, characterized by an inlet means below 
the openings, and an overflow means above the openings (15,16) <. 

2. Apparatus according to claim 1, characterized in that the 
height of the overflow means can be adjusted. 

3. Apparatus according to claim 1 or 2, characterized by a 
closed overflow container (42). 

4. Apparatus according to one of the preceding claims, 
characterized in that the process container (8) and the overflow 
container (42) are closed. 

5. Apparatus according to one of the preceding claims, 
characterized by a device (37) for generating an underpressure in a 
space (40) formed in the process container (8) above the treatment 
fluid (20). 

6. Apparatus according to one of the preceding claims, 
characterized in that the treatment fluid (20) can be introduced into the 
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process container (8) via an essentially horizontally disposed diffuser 
plate (22). 

7. Apparatus according to one of the preceding claims, 
characterized by a collecting trough (30) that is mounted on the outer 
periphery of the process container (8) beneath at least one of the 
openings (15,16). 

8. Apparatus according to claim 7, characterized by a drip 
catcher in the collecting trough. 

9. Apparatus according to one of the preceding claims; 
characterized by at least one ultrasonic unit (24,26) within the process 
container (8). 

10. Apparatus according to claim 9, characterized in that the 
ultrasonic unit (24,26) in the process container (8) extends over the 
entire width, perpendicular to the direction of movement of the 
substrates (3). 

11. Apparatus according to claim 9 or 10, characterized in 
that the ultrasonic unit (24,26) has an aerodynamic shape. 

12. Apparatus according to one of the preceding claims, 
characterized in that the substrate (3) can be moved through between 
at least two ultrasonic units (24.26) that face one another. 

13. Apparatus according to one of the preceding claims, 
characterized by a drying chamber (32) that surrounds an outlet 
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opening (16) of the process container (8) and has a device (34,35) for 
the introduction of a fluid that reduces the surface tension of the 
treatment fluid (20). 

14. Apparatus according to one of the preceding claims, 
characterized by a plurality of process containers that are disposed one 
after the other. 

15. Apparatus according to claim 13 or 14, characterized in 
that the process containers contain different treatment fluids (20). 

16. Apparatus according to one of the claims 13 to 15, 
characterized by a wetting unit (4) between the process containers (8). 
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